CHAPTER 7
CARBOHYDRATES
In contrast to lipids and protein, which are the other two macro-
nutrients in the diet, very little attention has been directed toward the
study of carbohydrate intake and the occurrence of cancer.  The principal
carbohydrates in foods are sugars, starches, and cellulose. Evidence per-
taining to sugars and starches is evaluated in this chapter.  The data on
cellulose are discussed under dietary fiber (Chapter 8).
EPIDEMIOLOGICAL EVIDENCE
There is little epidemiological evidence to support a role for
carbohydrates per se in the etiology of cancer. Fiber as a separate
dietary component is discussed in Chapter 8.
Armstrong and Doll (1975) correlated per capita intake of foods and
specific nutrients with cancer incidence and mortality in 23 and 32
countries, respectively. TJiey found a significant direct correlation
between sugar intake and pancreatic cancer mortality (but not incidence)
in women only.  They also reported a weak association between liver
cancer incidence and the intake of potatoes—a starch-rich vegetable.
There are no reports of case-control studies that support either of these
findings.
Hems (1978) reported a study concerning the relationship of diet and
breast cancer among women in 41 countries. He found that a high intake
of refined sugar was one of the dietary components associated with
increased incidence of breast cancer. This finding is consistent with
findings in laboratory experiments. However, in an earlier study, Hems
and Stuart (1975) found an inverse relationship between breast cancer
incidence and another dietary carbohydrate—starch.
Hakama and Saxen (1967) analyzed age- and sex-adjusted mortality
rates for stomach cancer in 16 countries.  They found a strong corre-
lation (r = 0.75) with the per capita intake of cereal used as flour
from 1934 to 1938.  In a study of per capita food intake and cancer risk
in 37 countries, Drasar and Irving (1973) observed a direct correlation
between breast cancer and the intake 6f simple sugars.
In a case-control study bf gastric cancer, Modan e£ £l. (1974)
observed that high statch fobds were consumed more frequently by cases
than by controls. This finding has not been reported in other studies of
gastric cancer. De M^'''^'-'^^'':^97^Y'st^d±^d''''^d^s'of esophageal cancer
and hospital controls in Si^ipore. Aaong their findings was 'a direct
association between consiimptibii of bread and potatoes (major sources of

